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(54) HEAT SHIELD PANEL RETAINER

(57) A retainer for connecting two panels of a heat
shield assembly, the retainer comprising: a central elon-
gate panel (101) having a length I and a width w, a top
end, a bottom end and first and second long sides ex-
tending from the top end to the bottom end; a first side
panel (102) extending along the first long side of the cen-
tral elongate panel and a second side panel (102’) ex-
tending along the second long side of the central elongate
panel; and wherein the central elongate panel is corru-
gated, with corrugations running along the length of the
central elongate panel from the top end to the bottom end.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a retainer for
connecting panels or segments of a heat shield assembly
for a wheel for a vehicle especially, but not exclusively,
for an aircraft wheel.

BACKGROUND

[0002] Wheels on aircraft and other vehicles are often
provided with a brake assembly comprising a stack of
brake discs mounted inside the wheel, within the tube
well of the wheel. The brake operates by compressing
the brake discs together to slow and stop rotation of the
wheel. The friction between the pressed brake discs gen-
erates a large amount of heat which can cause damage
to the wheel and/or tyres. It is conventional to provide a
heat shield between the brake assembly and the wheel
rim or tube well to reduce the effects of the heat generated
by braking on the wheel parts. The heat shield can also
catch hot brake material that is ejected from the brake
discs during braking, before it strikes the wheel.
[0003] Various types of heat shield are known but, typ-
ically, heat shields are in the form of metal sheets or
panels provided concentric with the wheel tube well and
spaced a small distance from the tube well. The heat
shield can be provided as a single cylindrical piece but
more typically is formed as a number of arcuate panels
or segments that are attached together to form a com-
plete cylindrical heat shield.
[0004] Particularly with the increased use of carbon
disc brakes, which have greater energy absorption ca-
pability than steel brakes and are significantly lighter, but
which are larger than steel brake discs, it is important for
the heat shields to be robust. There is, however, also a
need for them to be as simple and lightweight as possible.
In aircraft in particular, but also in other vehicles with
braked wheels, there is a need to minimise the weight
and size of the wheel assembly. Heat shields are there-
fore, often made of thin metal panels but may be arranged
as two or more layers of panels with an insulation gap
therebetween.
[0005] Because of the high temperature and high
stress/vibrational environments that braked wheels op-
erate in and high centrifugal forces acting on the heat
shields, as well as changes in tyre pressure, the heat
shield can be caused to deform and/or deflect. This can
cause high stresses on the heat shield and can cause
the heat shield to come into contact with the wheel tube
well which can, in turn, result in wheel abrasion. The con-
nectors used to join adjacent panels comprise two en-
gaging or interleaving hook parts resulting in a seam that
is thicker than the individual panels themselves and the
seams provide points around the heat shield that are
even more likely to contact the wheel tube well during
movement and/or if the heat shield panels are deflected

or deformed. This is even more of an issue for carbon
brakes because they are larger and so there is less space
between the discs and the wheel. Flatter retainers have
also been designed, that take the form of a central panel
and side wings or panels. The central panel is provided
with a hole at the top end through which a bolt can pass,
and a foot at the bottom to be supported by a torque bar.
The side panels extend partly across respective adjacent
heat shield panels. The retainer and torque bar combine
to connect/retain the heat shield panels. Such retainers
are made of relatively thin sheets of metal to maintain a
low profile. The retainer being thin, provides an area of
weakness in the heat shield assembly, and is the area
where the greatest deflection and plasticity appears. The
retainer may not be strong enough to prevent deflection
of the wings and the heat shield panels they support, in
certain conditions. This can therefore lead to the heat
shield panels making contact with the tube well, thus re-
sulting in abrasion.
[0006] There is a need for a heat shield assembly which
is less prone to deflection and deforming and also an
improved retainer, so as to avoid or reduce damage to
the heat shield and to avoid or reduce wheel abrasion.

SUMMARY

[0007] According to the present disclosure, there is
provided a retainer for connecting two panels of a heat
shield assembly, the retainer comprising: a central elon-
gate panel having a length I and a width w, a top end, a
bottom end and first and second long sides extending
from the top end to the bottom end; a first side panel
extending along the first long side of the central elongate
panel and a second side panel extending along the sec-
ond long side of the central elongate panel; and wherein
the central elongate panel is corrugated, with corruga-
tions running along the length of the central elongate pan-
el from the top end to the bottom end.

BRIEF DESCRIPTION

[0008] The assembly according to the disclosure will
be described, by way of example only, with reference to
the drawings. Variations and modifications are possible
within the scope of the claims.

Figure 1 shows an example of a heat shield in a
wheel.

Figure 2 shows a conventional retainer forming the
connection between heat shield panels as in Fig. 1.

Figure 3 shows a profile view of a retainer as shown
in Fig. 2.

Figure 4 is a view of a retainer according to the dis-
closure.
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Figure 5A is a detail of the top end of a retainer as
shown in Fig. 4.

Figure 5B is a detail of the bottom end of the retainer
of Fig. 4.

DETAILED DESCRIPTION

[0009] Figure 1 shows a section of a typical wheel as-
sembly comprising a wheel rim or tube well 1 having an
outer diameter surface 10, on which a tyre (not shown)
will usually be mounted, and an inner diameter surface
20 defining an interior cavity in which a brake assembly
(not shown) will typically be arranged around a wheel
hub 30. The hub 30 would be attached by bearing to an
axle (not shown). The hub 30 is connected to the wheel
rim 1 via a web 40. Rotor disc drive lugs (or torque bars)
50 extend axially across the tube well 1 for engagement
with the brake discs.
[0010] To protect the wheel rim 1 from the heat gen-
erated during hard braking or from brake disc material
ejected during braking, a heat shield is mounted to the
inner diameter surface 20 of the wheel. The heat shield
may be a single tubular shield or, as shown in this exam-
ple, may be formed of several heat shield panels 60 pro-
vided between the rotor drive lugs 50. The heat
shield/panels 60 is in the form of an arcuate thin metal
sheet or several thin metal sheets and is attached to the
wheel so as to be spaced apart from the wheel inner
diameter surface by a small insulation gap (not shown).
Where the heat shield is made of a number of panels or
segments attached together, the adjoining edges 60a,
60b of the panels are connected and retained by means
of retainers 70. The retainers 70 each define a seam
between adjacent panels.
[0011] A typical retainer 70 is shown in Figs. 2 and 3.
Such a retainer 70 is formed of a shaped metal sheet
having a main panel 70a that, in use, will define the seam
between two adjacent heat shield panels when posi-
tioned between their adjacent edges 60a, 60b. The main
panel 70a has a length I and a width w essentially cor-
responding to the dimensions of a drive lug 50. The top
of the main panel is provided with a tab 61 within which
is formed a hole 62 to receive a bolt or fastener (not
shown). The other end of the main panel is provided with
a foot 63 to support the retainer in place against the lug
50. The foot 63 may also have a hole 65 therethrough,
in which an end pin of the lug can be located. Typically,
cut-outs 66 are formed between the main panel and the
foot. Extending along each of the long sides of the main
panel is a side panel or wing 70b, 70b’. A bend 71 pro-
vides the transition from the main panel 70a to the wing
70b, 70b’.
[0012] In use, the retainer is located between adjacent
edges of adjacent heat shield segments such that the
wings extend over part of the respective segment to retain
the segments to form the circular heat shield at the ap-
propriate distance from the tube well.

[0013] As mentioned above, in the harsh braking con-
ditions experienced by e.g. wheels on an aircraft landing
gear, high temperatures are reached and pieces of hot
material can break off from the rotor discs. All of this can
cause the heat shield panels to deform or deflect and be
damaged and/or to contact the wall by being deflected
into the insulation gap between the heat shield and the
tube well interior surface. Because the retainer is made
of relatively thin, light material, deformation of the panels
can cause the retainer to deflect outwards and contact
the wheel rim and this can result in damage and wheel
abrasion. Also, if the retainers are not sufficiently strong
to retain the heat shield panels in such conditions, the
heat shield panels themselves can also contact the
wheel. This can cause wheel abrasion and/or heat shield
damage/abrasion and require the entire wheel assembly
to be replaced.
[0014] Figure 4 shows a retainer 100 modified accord-
ing to the disclosure to add stiffness and strength to the
heat shield whilst minimising the thickness of the retainer
in the space between the heat shield and the wheel, so
reducing the effects of deformation or deflection of the
panel, to avoid or mitigate the problems mentioned
above.
[0015] As shown in Fig. 4, the shape of the retainer is
similar to that shown in Figs. 2 and 3 in that the retainer
100 is formed of a sheet of metal shaped to define an
elongate central panel 101 flanked by two side panels or
wings 102, 102’. Similarly to the known design, one end
of the central panel is provided with a tab 103 through
which a fastener hole 104 may be formed and the other
end of the central panel is formed as a foot 105 which
may have a hole 106 therethrough to retain a torque bar
(not shown). Rather than the central panel being formed
merely by a flat metal sheet as in the known design, how-
ever, in the modified design of this disclosure, the central
panel is corrugated as best seen in Figs. 5A and 5B. The
corrugations 200 run along the full length of the retainer,
from the top end to the bottom end, which significantly
adds to the strength and stiffness of the retainer.
[0016] Whilst the retainer can be formed as a single
piece, it is possible to form the retainer as three separate
parts, as can be seen in Figs. 5A and 5B, whereby a top
end portion 101a of the corrugated central elongate panel
is formed as one part with the tab 103, and a bottom end
part 101b of the central elongate panel is formed in a part
with the foot 106, and these parts are then attached e.g.
by welding, to the middle part 101c of the central elongate
panel.
[0017] In addition to adding strength to the retainer,
the corrugated form increases the surface area of the
retainer and so improves its thermal properties.
[0018] Depending on application and design require-
ments, the number of corrugations can be increased or
decreased.
[0019] In use, the central panel 101 is located at the
seam between adjoining edges of adjacent panels and
the side panels 102, 102; extend partially across the re-
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spective heat shield panel to retain the heat shield panels
in the heat shield configuration and spaced from the tube
well by the insulation gap. With the added stiffness and
strength provided by the corrugations, if the heat shield
panels deflect, the retainer will be strong and stiff enough
to retain the heat shield panels away from the inner di-
ameter of the tube well without the retainer or the heat
shield panels contacting the wheel and causing abrasion.
[0020] In addition, in the example shown, in forming
the corrugations, there is no need for any cut-outs which
further adds to the strength of the retainer. Because of
the added strength, the retainer is less a region of weak-
ness than in the known designs.
[0021] The corrugations combine to increase the stiff-
ness of the retainer, and so the depth of each individual
corrugation can still be relatively small. The retainers in
the space between the heat shield and the wheel rim,
therefore, have a relatively small profile and are thus less
likely to contact the wheel rim if the panel is deformed or
deflected than in conventional assemblies.
[0022] In the example shown, the depth d of the cor-
rugations 200 is approximately the same as the distance
by which the foot 106 extends radially inwards. The mod-
ified retainer does not, therefore, take up any additional
space compared to the known design.
[0023] In an example, each pair of adjacent heat shield
panels is provided with a retainer between their adjoining
edges. In other examples, two or more retainers may be
positioned between each pair of heat shield panels.
[0024] To assemble the heat shield, two adjacent pan-
els are connected by means of the retainer.
[0025] The retainer of this disclosure provides addi-
tional strength to the heat shield and a secure connection
between heat shield panels, whilst minimising the risk of
wheel abrasion due to deformation or deflection of the
panels.

Claims

1. A retainer for connecting two panels of a heat shield
assembly, the retainer comprising: a central elon-
gate panel (101) having a length I and a width w, a
top end, a bottom end and first and second long sides
extending from the top end to the bottom end; a first
side panel (102) extending along the first long side
of the central elongate panel and a second side panel
(102’) extending along the second long side of the
central elongate panel; and wherein the central elon-
gate panel is corrugated, with corrugations running
along the length of the central elongate panel from
the top end to the bottom end.

2. The retainer of claim 1, further comprising a tab (103)
extending from the top end.

3. The retainer of claim 2, further comprising a fasten-
ing hole (104) formed in the tab (103).

4. The retainer of any preceding claim, further compris-
ing a foot (105) at the bottom end.

5. The retainer of claim 4, further comprising a locating
hole (106) in the foot (105).

6. The retainer of any preceding claim, the central panel
and the first and second side panels being formed
from a single piece of sheet metal.

7. The retainer of any of claims 1 to 5, wherein the re-
tainer is formed of a top section, a middle section
and a bottom section, the top section welded to one
end of the middle section and the bottom section
welded to the other end of the middle section.

8. A heat shield assembly for a wheel assembly, com-
prising a plurality of arcuate heat shield panels (60)
arranged to be connected together to form a heat
shield to be attached to the interior of a wheel, and
a retainer as claimed in any preceding claim, for at-
taching adjacent panels.

9. The heat shield assembly as claimed in claim 8,
wherein one or more retainers is provided between
each pair of adjacent panels.

10. The heat shield assembly of claim 8 or 9, wherein
each panel comprises two heat shield panel layers
arranged radially adjacent each other and wherein
a retainer prevents relative movement of the layers.

11. A wheel assembly comprising a wheel rim having a
radially inner surface and a radially outer surface,
and a heat shield assembly as claimed in claim 8, 9
or 10 attached to and having a radially outer surface
radially spaced from the radially inner surface of the
wheel rim.

12. The wheel assembly of claim 11, further comprising
a plurality of torque bars (50) arranged around the
radially inner surface of the heat shield, a torque bar
positioned along the central elongate panel of each
retainer.

13. The wheel assembly of claims 11 or 12 being a wheel
assembly for the landing gear of an aircraft.
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